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In their papert Meloni and Gingerich reported on pre- CCSO(T) values of Table I, increase our atomization ener-
liminary theoretical results by our groufSec. 3 and Ref. gies by 10 kJ/mol for SnBi and 23 kJ/mol for SpBi
24). We want to add relevant information hef@ on the [CCSIOT) level, CP correcteld thus enhancing the differ-
structure of the SnBimolecule, andb) on our computed ence to experiment. The role of spin—orb80) contribu-
atomization energies for SnB(n=1-3). tions can be estimated by using the large-core SO-ECPs in

Table | shows geometries optimized in density- fyll-valence complete active space self-consistent field calcu-
functional calculations USing the B3LYP fUnCtiO?\m)gether lations (active orbitals optimized fo[state_averages of de-
with our large-core relativistic effective-core potentials generatg atomic/molecular ground states, SO matrix ele-
(ECP$® and corresponding4s4p3d2f] valence basis ments generated for all states with at most one electron
sets>* It_ is to be notgd that SnBihasC,, equilibrium Struc-  gutside the strongly occupied ground-state orbjfalg ob-
ture which is lower in energy by-154 kJ/mol[as obtained  (5in 5 reduction of the atomization energy by 5 kd/mol for
in single-point coupled-cluster calculations with single andSnBi, and by 55 kJ/mol for SnBi Still, our best estimates
double excitations and perturbative account of .triples[cf_ Table 1, CCSIT)-SO, including outer-core correlatipn
gr?;li;)]] than theD.., geometry reported by Meloni and are outside the experimental error bars. All the calculations

Also shown in Table | are atomization energies with re-

spc_act to sepgrate ground-state ?‘toms' evaluated _m SIngl?ABLE I. SnBi, bond lengthgin A) and atomization energig kJ/mol).
point calculations at the above-discussed geometries. In an

attempt to gradually improve on the accuracy of the large- SnBi,’Il  SnBi, A SnBis, *A’
core-ECP B3LYP values, we first replaced the large-core  r(Sn-Bif 2.70 2.88 2.992x), 3.28
ECPs(and the[4s4p3d2 f] valence basis setdy small- r(Bi-Bi)*® 281 2.93(2x), 3.10
core ECP3 (and correspondinf7s7p5d3f2g] basis sefy, AEpave 235 543 791
and changed from B3LYP to CCSD), in a second step. AEat,B3LYPCd 230 513 736
While our best result for SnBi lies at the upper end of the iEa"CCSW R ggg ﬁg 700
experimental error bars, significant deviations from experi- AEZ:;C;SE”)‘SO 1011+120 4152+150  603.4-18.0

ment are found for SnBiand SnBj, of ~65 and~100
kJ/mol, respectively. Basis-set superposition errors cannot ba[éfrlld 3'32%‘}“1 OPt'm'Ze[Zl jt 3‘3d3i'-YPh'eve' Us'fng ;fge'cme ECPs and
: P : s4p asis sets[@s4p3d] in the case of SnB).

responglble for these deviations since counterpcﬁ@@) PB3LYP atomization energies with large-core ECPs pdisp3d2 f] basis
correction§ to the C.CS[()T) Va"{es amou.nt to only 0.5 and  gets; evaluated at the geometries listed above.
1.4 kJ/mol for SnBi and SnBj respectively. Also, zero- °Same agh), but small-core ECPs arj#s7p5d3f2g] basis sets used.
point energiegnot included in the atomization energies of dSarT_1e g:{c), but atomization energies evaluated at CCBDevel [without
Table ) have small effect3 kJ/mol for SnBj, 4 kd/mol for ~ Sxcitations from the outer-corat- 1)spdshells. .

. . ' . Same agd), but corrections for effects of spin—orbit coupling and outer-
SnBi;). On the other hand, correlation contributions from the core correlation includect. the texi.

outer-cored shells of Sn and Bi, also not included in the Experimental values from Ref. 1.
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